A common set of nuclear factors bind to promoter elements regulated by the retinoblastoma protein.
A 30-base pair element within the c-fos promoter, termed the RCE (retinoblastoma control element), has previously been shown to be the target of transcriptional regulation by the product of the retinoblastoma (Rb) gene. We have identified three nuclear proteins [retinoblastoma control proteins (RCPs)] that complex with this promoter element in vitro. The Rb gene does not appear to encode the RCPs as the expression of Rb in vivo does not correlate with RCE-RCP complex formation in vitro. A single binding site for the RCPs within the c-fos RCE was identified, and the nucleotides required for protein-DNA complex formation were defined. Similar sequences are found in the promoters of two additional genes that are regulated by Rb (c-myc and TGF-beta 1), and binding assays demonstrate that the RCPs also interact with these elements. Linkage of the c-fos RCE to the herpes simplex virus thymidine kinase promoter led to a 4-fold stimulation of expression in transient transfection assays. Mutations within the RCP binding site that abrogate stable interaction of the RCPs with the RCE in vitro block RCE transcriptional activity in vivo. Our results suggest a role for the RCPs in RCE-dependent transcription and the regulation of transcription by the Rb protein.